Background: A valid screening tool for behavioral and emotional problems in children and adolescents is needed to promote psychological wellbeing and to prevent mental disorders in China's children. Aim: Assess the use of the Chinese version of the internationally recognized Strengths and Difficulties Questionnaire (SDQ) -which assesses emotional symptoms, conduct problems, hyperactivity/inattention, peer relationship problems and prosocial behaviors -in a large sample of urban and rural children from different parts of China. Methods: The Chinese version of the parent-reported SDQ was administered to legal guardians (primarily parents) of a stratified random sample of 22,108 primary school children 5 to 13 years of age from eight provinces in China. The association between SDQ scores and socio-demographic characteristics was assessed and the percentile cutoff scores for 'abnormal', 'borderline' and 'normal' results in China were compared with those for Japan and the United Kingdom. Results: The internal consistency of the 4 of the 5 SDQ subscales were satisfactory but that for the 'peer relationships problems' subscale was quite poor (alpha=0.22). Guardians reported that boys were more likely than girls to have hyperactivity/inattention problems and that girls were more likely than boys to have problems with emotional symptoms. For both boys and girls hyperactivity/inattention problems decreased with age while peer relationship problems increased with age. Emotional symptoms, conduct problems and peer relationship problems were more common in children from rural areas and in children whose identified guardian was not a parent (i.e., a grandparent or other relative). The 90 th percentile cutoff score for abnormal results was higher in Chinese children than the cutoff scores reported for children in Japan and the United Kingdom. Conclusions: This study suggests that prevention programs for hyperactivity/inattention problems in boys need to start before the age of 10 and that training in methods of reducing the stress associated with peer relationships should start in early adolescence. Further work is needed to improve the cultural validity of the SDQ in China and to determine its sensitivity and specificity for identifying children who are in need of mental health services.
Introduction
Over the past three decades China's economic boom has been associated with substantial improvements in the physical health of children but the rapid economic development has been associated with increased competitiveness in schools and with massive rural-tourban migration that may have had negative effects on the psychological wellbeing of children. This hypothesized relationship of rapid development and mental health problems in children is supported by the apparent increase in the prevalence of common behavioral and emotional problems among school-age children over recent decades. [1] [2] [3] [4] Some of these common psychological problems can be treated relatively easily or even prevented if recognized early, so the development of screening tools that can identify highrisk children is an important part of the effort to protect the psychological wellbeing of the nation's children and adolescents.
The Strengths and Difficulties Questionnaire (SDQ) is a brief psychopathology screening tool administered to parents or teachers that assesses the emotional symptoms, conduct problems, peer relationships and other psychological characteristics of children and adolescents. [5] It has been extensively evaluated and widely used around the world to screen children for psychopathology. [6] [7] [8] Previous studies in China have found that the SDQ has good psychometric properties, [9, 10] but there have been no studies that use the SDQ in both urban and rural children or that involve multiple provinces. Moreover, no cutoff scores for identifying high-risk children who merit further clinical evaluation have been established for China.
In the current study, we administered the parentrated version of the SDQ to the parents of a large community sample (n=22,108) of urban and rural primary school students from eight provinces of China, assessed the relationship of the SDQ subscale scores to various demographic factors, and used the results to recommend cutoff scores for identifying high-risk children in China.
Method 2.1 Subjects
The data used in this report are from the study entitled: 'Intervention Model for Chronic Diseases among School Children in China.' This study was funded by the Chinese Center for Disease Control and Prevention Research Foundation and was conducted in 2010 in eight provinces: Inner Mongolia, Jiangsu, Anhui, Shandong, Hunan, Guangxi, Chongqing and Gansu. As shown in Figure 1 , a multi-stage cluster sampling method was used. The per capita GDP of all counties and urban districts (i.e., 'primary sampling units' [PSUs]) in each of the eight provinces was obtained from the China Statistical Information Network and the provincial Statistical Information Network. The PSUs in each province were evenly divided into three economic strata: high, medium and low per capita GDP. In each of the eight provinces one PSU was randomly selected from each stratum. Then in each selected PSU, one urban primary school and one rural primary school were randomly sampled. Using this method, 24 urban and 24 rural schools were sampled. In each school two or three classes were randomly selected from each of the six grades (i.e., grade 1 to grade 6) to ensure a sample size of at least 80 students from each grade. In one of the selected rural schools, there were less than 80 students in every grade, so classes of the same grades from a nearby school were recruited to achieve the required sample of 80 students. The survey was administered by trained investigators to the legal guardians of all students in selected classes during parent-teacher conferences. (In China, virtually all parents attend these conferences.) A total of 26,737 questionnaires were completed and returned; questionnaires that had multiple un-answered items or in which all the answers were the same (suggesting poor quality) were excluded; this left a final sample of 22,108 (82.7%) successfully completed surveys.
All respondents signed informed consent before the survey. The study was approved by the Institutional Review Board of the Chinese Center for Disease Control and Prevention.
Assessments
Basic demographic information collected as part of the survey included the relationship of the respondent with the target child and the target child's gender and age. The urban versus rural location of the PSU and the economic strata of the PSU (high, medium or low) in which each child's school was located were also recoded.
The SDQ is a 25-item scale with five subscales that each have 5 items. Each item is rated on a 3-point Likert scale: not true (0), somewhat true (1) and certainly true (2) . Thus, the subscale scores range between 0 and 10. Four of the SDQ subscales measure difficulties that the child has, including emotional problems, problems of conduct, hyperactivity or inattention, and peer relationship problems. The total difficulties score is the sum of these four subscale scores ranging from 0 to 40, with higher scores indicating more difficulties. The fifth subscale measures positive (i.e., prosocial) attributes of the individual, such as the willingness to help others and to share. A previous study using the Chinese version of the parent-rated SDQ reported that the internal • 365 • consistency of the full scale was satisfactory (Cronbach's α=0.60). [9] Another study in China reported that the correlation between item scores and subscale total scores ranged from 0.32 to 0.77 and that the test-retest correlation of items ranges from 0.43 to 0.79. [10] And the SDQ scores in China correlate with the scores on the Chinese version of the Achenbach's Child Behavior Checklist (CBCL). [11] We used the percentile banding method suggested by Goodman [12] to identify cutoff scores for the total difficulty score associated with 'abnormal', 'borderline' and 'normal' results. Total parental SDQ scores above the 90 th percentile were classified as abnormal, those in the 80 th to 90 th percentile range as 'borderline', and those below the 80 th percentile as 'normal'.
Statistical analysis
Data were independently double entered using EPI Data 3.0. All statistical analyses were carried out using SPSS software version 17.0. Descriptive statistics were used to describe the demographic variables, SDQ scores and threshold values. The internal consistency of SDQ was assessed using Cronbach's alpha. Independent sample t-tests were used to compare the SDQ scores by gender (male v. female) and residence (urban v. rural). Pearson correlation coefficients were calculated to measure the correlation between age and SDQ scores. Multivariate linear regression was used to identify factors that were independently associated with the SDQ subscale scores. Results were considered statistically significant when p<0.05.
Results

General information
The demographic characteristics of the sample are shown in Table 1 . Among the 22,108 children, 11,863 (53.7%) were male and 10,245 (46.3%) were female. A total of 11,431 (51.7%) lived in urban areas and 10,677 (48.3%) in rural areas. Their age ranged from 5 to 13 years with a mean (sd) age of 9.3 (1.8) years. Among the informants who completed the survey, 19,749 (89.3%) were parents and 2359 (10.7%) were other relatives.
Internal consistency
The internal consistency of the SDQ subscales were as follows: emotional symptoms (Cronbach's α=0.57), conduct problems (Cronbach's α=0.50), hyperactivity/ inattention (Cronbach's α=0.62), peer relationship problems (Cronbach's α=0.22), and prosocial behaviors (Cronbach's α=0.65). Cronbach's α for the total difficulties scale (i.e. the sum of the first four subscale scores) was 0.69 and Cronbach's α for all 25 items (using reverse coding for the prosocial behavior items) was 0.73.
Distribution of the SDQ scores in Chinese students
The male-female differences of SDQ scores stratifying by age are shown in Table 2 . There were no statistically significant differences between any of the subscale scores at age 5 and only one significant difference existed at age 13 (higher hyperactivity/inattention in boys). In the intervening years of 6 through 12, girls had more prosocial behaviors while boys had higher scores on the hyperactivity/inattention subscale, the conduct problems subscale and on the total difficulties score.
The correlation between age and SDQ scores is shown in Table 3 , and the mean scores of each SDQ subscale by age for boys and girls are shown in Figures 2 and 3. In both boys and girls hyperactivity/inattention decreased with age, while peer relationship problems became more common with increasing age. There was also an increase in reports of emotional problems with age in girls and, to a lesser extent, in boys.
The rural-urban comparison of SDQ scores stratified by gender are shown in Table 4 . As reported by their guardians, compared to urban children rural children (both boys and girls) had more emotional symptoms, more conduct problems, more peer relationship troubles and less prosocial behaviors. The total difficulty scores were significantly higher among children from rural areas (t=13.66 p<0.001). On the other hand, boys who lived in urban areas tended to have more hyperactivity/inattention symptoms compared to boys from rural areas, but this was not the case for urban girls versus rural girls.
As shown in Table 5 , these urban-rural differences remained statistically significant for all SDQ subscales even after adjusting for gender, age, type of informant (parent v. other relative) and economic strata of the community within the province (high, medium or low per capita GDP). Interestingly, the economic strata of the community also had a significant association with all SDQ subscale scores even after adjusting for the rural versus urban variable: compared to children from high-income counties or urban districts, students from medium-or low-income communities had higher levels of emotional symptoms, more conduct problems, more peer relationship problems, less prosocial behavior and • 369 • lower levels of hyperactivity/inactivity. One unexpected finding was that children for whom a non-parent guardian (usually a grandparent or other relative) completed the survey had significantly more difficulties and significantly less prosocial behavior that children for whom a parent completed the survey.
Recommended SDQ cutoff scores in China and comparison with cutoff scores used in other countries
The cutoff scores for classifying results as 'abnormal', 'borderline' and 'normal' (see methods section for method of doing this), are presented in Table 6 along with the corresponding cutoff scores used in Japan [13] and the United Kingdom. [14] For total difficulties, hyperactivity/inattention and peer relationship problems, the cutoff scores for borderline and abnormal ranges in China were higher than those in Japan and the United Kingdom. For prosocial behavior, the cutoff scores were lower in China compared to those in Japan and the United Kingdom. For conduct problems, the cutoff scores in China and the United Kingdom were similar, but both of these scores were higher than those employed in Japan. For the emotional symptoms subscale, all three countries used similar cutoff scores.
Discussions 4.1 Main Findings
Parents and guardians of 6 to 12 year-old boys reported more hyperactivity/inattention issues, more conduct problems, higher total difficulties scores and less prosocial behaviors than parents of girls. Parental reports of the prevalence of emotional symptoms were similar in boys and girls at most ages, but girls 8 years old had more emotional symptoms than boys at the same age. We also found that among children 5 to 13 years old scores of hyperactivity/inattention decreased with age, but scores of emotional symptoms increased with age. These findings are similar those reported previously in China and elsewhere, [15, 16] and fit with current understanding of the psychological development and socialization of primary school aged children.
We found that psychological and behavioral problems reported by guardians were significantly more severe among children from rural areas than among children from urban areas. Children living in rural communities had more emotional symptoms, more conduct problems, more peer interaction problems, higher total difficulties scores and less prosocial behaviors. These differences might be due to socio-economic factors such as lower family income, lower parental level of education and parental unemployment. [15] Another factor that may be related to this result is that in rural China a large number of children are 'left behind' when their parents migrate to cities for work. In a survey conducted in rural Hunan province using SDQ to compare 'left behind' children and children living with their parents, 'left behind' children had significantly higher total difficulty scores and significantly lower prosocial behavior scores. [17] In our study, even though we cannot be certain that all the children without Table 6 • 370 • parents as informants were not living with their parents, the fact that there were more psychological problems in children who did not have parents come to the parent-teacher meetings echoes previous findings and highlights the need to pay increased attention to the psychological health of these 'left-behind' children. However, another possible explanation for these urban-rural differences is that rural respondents are less sensitive to the stigmatizing effect of reporting emotional and behavioral problems in their children than urban residents. If that is the case, their report of more prevalent problems may not reflect true differences in the behavior of rural versus urban children. Similarly, the more common reports of hyperactivity/inattention problems in urban versus rural boys may reflect different levels of awareness about the importance of this as a 'problem' between urban versus rural communities; it does not necessarily mean that there are significant differences in the prevalence of these problems. Future studies are needed to explore the reasons for these observed urban-rural differences.
Using the percentile method of categorizing results as 'abnormal', 'borderline' and 'normal' as described by Goodman, [12] we found that the cutoff scores in Chinese children were different from those reported for Japan and the United Kingdom. [13, 14] The cutoff scores we recommend in China for total difficulties, hyperactivity/ inattention, peer relationship problems and conduct problems among Chinese children were higher than those used in Japan and the United Kingdom, but the cutoff scores for emotional symptoms and prosocial behaviors were lower. These results suggest that difficulties in attention, discipline and peer interaction were more common among children in China while prosocial behaviors such as helping, sharing and caring were less common in Chinese children. There are several possible explanations for these differences. (a) Our sample included a higher proportion of boys (53.7% versus 50.5% in the Japan study and 50.0% in the United Kingdom study). Boys tend to have higher difficulty scores and lower prosocial behavior scores so this could have resulted in greater difficulties and less prosocial behaviors in the Chinese sample. (b) Our finding of a higher prevalence of psychological problems in children from rural areas and from economically deprived communities suggests that the lower level of urbanization and economic development in China compared to that in Japan and the United Kingdom may be a factor in the higher levels of reported psychological problems in children in China. (c) Cross-cultural differences in parental expectation may also be a factor. In collectivistic cultures like China and Japan, children are usually encouraged to be modest and disciplined, while in individualistic cultures children are encouraged to be independent and self-confident. Parents in China and Japan may have more demanding standards when assessing the psychological and behavioral performance of their children and, thus, tend to report more difficulties instead of strengths. Similarly, the Japanese culture highly emphasizes politeness, obedience and collectivism; this may contribute to the lower cutoff scores in Japan compared to China on hyperactivity/ inattention and peer relationship problem subscales. Future studies are needed to understand these crosscultural differences.
Limitations
The current study has the following limitations. (a) Data from 17.3% of the surveyed participants were excluded because of missing data or indications of compromised quality (e.g. same answers to all questions). It is possible that these children have different profiles than those in which the guardians appropriately completed the survey. Some evidence suggests that children from families in which parents are less capable of completing the questionnaires might be at a higher risk of psychological and behavioral problems. [15] (b) Only a parent-rated SDQ was used in this study; other studies have combined parental ratings with those of teachers and, occasionally, older siblings. [18] We were, therefore, unable to compare the categorization based on parental SDQ scores to those of other informants. (c) No 'gold standard' diagnostic assessment was conducted so it is not possible to determine the sensitivity and specificity of the proposed cut off score -which is based on the arbitrary decision that 10% of children are 'abnormal' -for identifying mental disorders. (d) The questionnaires were filled out by the guardians of the children who attended the parent-teacher conferences. It is possible that the person who filled out the questionnaire did not know the child very well; if this was the case it would undermine the validity of the assessment. (e) The internal consistency of the peer relationship subscale was very low (alpha=0.22). This suggests that this subscale score is a sub-optimal measure for peer relationship in China and that more work will be needed to revise this subscale for use in China. (f) We did not conduct test-retest assessments of SDQ in this study so the stability of the measures over time is unknown. (g) Despite being the largest such study using SDQ yet conducted in China, the sample was not nationally representative so there may be unknown biases in the study. (h) Finally, the very large sample was one of the strengths of the study, but with such a large study very small differences in mean scores between groups can easily achieve statistical significance. Thus some of the differences identified between groups, though statistically significant, may not be of practical importance.
Significance
This study identified a stratified random sample of over 20,000 schoolchildren 5 to 13 years of age in 8 provinces of China -a sampling frame that covered more than 30 percent of all children in this age group in the country. Though not nationally representative, it is the largest such study conducted in China to date so it provides a detailed overview of the types of psychological problems experienced by children attending primary school. This information is essential for developing teacher-training programs about children's psychological problems, for planning screening campaigns for mental disorders, and for developing treatment services for children with mental disorders. For example, this study indicates that screening for hyperactivity/inattention problems in boys should start before the age of 10 and coaching in developing and maintaining good peer relationships should start in the early teen years. If the rural-urban differences identified in the study are confirmed in more detailed studies, there will be a clear need to develop intervention strategies to enhance rural children's mental health. Further work is also needed to determine whether or not the cutoff scores identified for the Chinese version of the SDQ actually identify a high-risk group of children that are in need of clinical services. If the SDQ proves to have good sensitivity and specificity for identifying children who meet formal diagnostic criteria of mental disorders, mechanisms for providing these services in ways that will be acceptable both to the parents and to the children will need to be developed and tested.
